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1 . Title of the Invention 

Manufacturing Method of Liquid Crystal Device 

2. Scope of the Claims 

1 . A manufacturing method of a liquid crystal device characterized by printing 
an adhesive, after forming a spacer member, in the center portion of at least one 
electrode board, and adhering and fixing a couple of electrode boards together with an 
adhesive installed at the edge portion, when forming a liquid crystal display cell by 
arranging a couple of electrode boards, which respectively have electrodes formed on 
one surface thereof, to face each other, having their respective electrode formed surfaces 
be inner sides, and adhering and fixing their edge portions with an adhesive 

2. A manufacturing method of a liquid crystal device according to Claim 1, 
wherein said spacer member is formed by a lithography technique including a process 
of a uniform film forming and a partial removal thereof 

3. A manufacturing method of a liquid crystal device according to Claim 1 or 2, 
wherein the adhesive and the spacer member formed in the center portion of the board is 
formed of a polyimide resin 

3. Detailed Explanation of the Invention 

Technological Field 

The present invention relates to a manufacturing method of a cell in a liquid 
crystal display device, especially a manufacturing method of a liquid crystal display cell 

that needs a minute gap of 1 ~ 2pm. 

Technical Background 
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In the conventional art, a cell used in the liquid crystal display device has a 
constitution wherein a couple of transparent boards (12a, 12b) consisting of a glass plate 
having a transparent electrode (11a, lib) installed thereon are arranged to face each 
other, having their respective electrode formed surfaces be inner sides, and are adhered 
and fixed to each other in the edge portion by an adhesive (13) like an epoxy resin 
adhesive, as illustrated in Fig. 1. To maintain a gap for making a space (4), in which 
the liquid crystal is put, between the transparent boards, a cell gap is controlled by 
mixing a proper amount of gap controlling materials having a predetermined size like 
pulverized glass fibers and powders of AI2O3 into said adhesive (13) in advance. 
Otherwise, after said adhesive is formed on the transparent board by a screen printing, 
said gap controlling materials are uniformly scattered to adhere and fix the transparent 
boards, while maintaining the space between the transparent boards. 

However, in the above method, it is inevitable that there is a difference in the 

board gap. Especially, if the board gap becomes as thin as 1 - 2pm, the adverse 

influence that the difference in the board gap makes with respect to the display 
characteristics cannot be ignored. 
Object of the Invention 

The object of the present invention is to provide a manufacturing method of a 
liquid crystal display cell having a uniform and stable board gap, when the board gap is 

as minute as 1 ~ 2|4m, considering the above conditions. 
Summary of the Invention 

The liquid crystal display cell of the present invention is developed to achieve 
the above object, and, in a more detail, is characterized by printing an adhesive, after 
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forming a spacer member, in the center portion of at least one electrode board, and 
adhering and fixing a couple of electrode boards together with an adhesive installed at 
the edge portion, when forming a liquid crystal display cell by arranging a couple of 
electrode boards, which respectively have electrodes formed on one surface thereof, to 
face each other, having their respective electrode formed surfaces be inner sides, and 
adhering and fixing their edge portions with an adhesive. 

That is, the present invention uses a separate adhesive in the center portion of 
the board, apart from the spacer member, and thus is supported against the compression 
force given when a couple of the boards are adhered and fixed, and maintains a gap 
determined by the adhesive after the boards are adhered and fixed. Therefore, the 
present invention can obtain a uniform and stable board gap. Especially, when the 
spacer member is formed, a film forming technique that can control the thickness in the 

unit ofA can be used and thus, precise gap control becomes possible. . 
Embodiment 

Fig. 2 is a perspective view to explain the manufacturing process of the liquid 
crystal display cell according to the method of the present invention. 

That is, a couple of transparent boards (22a,22b) are prepared. The couple of 
transparent boards consist of glass plates, which respectively have transparent 
electrodes consisting of a ITO (Indium Tin Oxide) installed thereon, and form liquid 
crystal alignment, according to needs. A spacer member (25) is formed on at least one 
of these boards. It is desirable that this spacer member is formed by a lithography 
technique including a process of a uniform film forming and a partial removal thereof. 
Desirably, a resin material is used as the material of the spacer member, and a 
polyimide is desirably used, because it can form a thick film and forms a parallel 
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alignment of the liquid crystal. For example, after a stripe-shaped spacer member (25) 
having a thickness of 1 ~ 3\im and a width of 5 ~ lOOpm is formed in a pitch of 

0. 1 - 2mm by a lithography technique, an adhesive (26) is formed by printing, with a 

proper space of 0.1 ~ 2mm between the spacer members (12), for example. A 

desirable example of this adhesive is an unhardened polyamide resin, which is printed 
by screen or offset printing method to form an adhesive stripe (13) having a thickness of 

1.0 ~ 3.0m. m an< l a width of 0.1 ~ 0.5pm. Also, an adhesive (27) consisting of the 

same material (in this case, the adhesive (27) can be coated simultaneously with the 
above adhesive(26)) or other materials like an epoxy resin is coated on the edge portion. 
Then, the two boards are combined, adhered and fixed together. 

Fig. 3 is a sectional view in thickness direction of an embodiment of the liquid 
crystal cell obtained in this manner. In this embodiment, only a polyimide resin film 
(28) for liquid crystal alignment is formed on the facing board (22a) that is covered with 
an electrode film (21a). 

A specific manufacturing example of the liquid crystal display cell exemplified 
above will be explained. 

Example 1 

First, 0.3wt% of n-butanol solution of r-(2-amino ethyl) amino propyltri 
methoxy silan is coated on the glass board having a transparent electrode (21b) thereon 
by use of a spinner at the condition of 2000 rpm and 40 seconds, is hardened by being 

marinated at a temperature of 150°C for 30 minutes, and then 2wt% of M-methyl 
pyrrolidone solution of a polyimide precursor (SP-510 manufactured by Toray 
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industries. Inc.) is spin coated at the condition of 3500 rpm and 1 minute and is baked at 

a temperature of 150°C to form a polyimide film. Then, it is patternized by use of a 

positive resist, and then is dipped into a mixed liquor of pyrrolidone: NaOH 3% solution 

= 4 : 3, in which said polyimide is heated to 30°C by the mixed liquor of hydradine 

NaOH, for 5-15 minutes to etch the polyimide. Then the stripe-shaped spacer (25) is 
formed by separating the resist. 

Then, 0.3wt% of n-butanol solution of r-(2-amino ethyl) amino propyltri 
methoxy silan is coated on the whole surface of the board, and is hardened again as 
described above, and then the polyimide precursor SP-510 is printed in the shape of a 
stripe (26 and 27) by a screen printing or offset printing method. 

On the other hand, on the facing board (22a), a polyimide film (28) having a 

thickness of 400-500 A is formed on the ITO electrode (21a), and is rubbed. This 

facing board (22a) is fitted into and adhered to the board (22b), on which the adhesive is 
printed. Then the two boards are pressed with a pressure of 40kg/cm 2 and are baked at 

240°C for three hours. 

By the above process, the cell having a uniform board gap of 2|im as illustrated 
in Fig. 3 could be obtained. 
Example 2 

In the method of Example 1 above, the upper and lower glass boards are 
adhered to each other only by the polyimide adhesives (26 and 27). Therefore, there is 
a defect that separation easily occurs to solve the stress or distortion given to the glass 
board at the time of pressing. 
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To prevent this defect, this example has a structure wherein a stripe-shaped 
adhesive (26) of a polyimide is printed on the board (22b), the board (22b) is combined 
with the facing board (22a), the two boards are adhered and fixed to each other by being 
baked under pressurization, and again an epoxy adhesive (27) is coated and hardened on 
the edge portion for reinforcement and sealing. In this example, the reinforcement by 
the epoxy adhesive (27) was performed, while the two boards being pressed, but it is 
possible to make reinforcement by the epoxy adhesive (27), while the press is open. 

Effects of the Invention 

As explained above, the present invention provides a manufacturing method of 
a liquid crystal display cell, wherein an adhesive installed in the center functions as an 
adhesive and a spacer member, and a board gap is uniform and stable when the board 

gap is as minute as 1 - 2pm by printing an adhesive after forming a spacer member in 

the center portion of the board, and adhering and fixing boards together with the 
adhesive at the edge portion, when forming a liquid crystal display cell whose board gap 
is as minute as 1-2 nm. 

4. Brief Explanation of the Drawings 

Fig. 1 is a sectional view in thickness direction of the conventional liquid 
crystal display cell. 

Fig. 2 is a perspective view to explain the manufacturing process of the liquid 
crystal display cell according to the method of the present invention. 

Fig. 3 is a sectional view in thickness direction of one embodiment of the liquid 
crystal display cell. 

1 la,l lb,21a,21b : a transparent electrode 
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22a,22b : a transparent board 

25 : a spacer member 

26 : an adhesive in the center portion 
13,27 : an adhesive at the edge portion 
Representative Drawing : Fig. 2 
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